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(54) INK JET HEAD AND MANUFACTURE THEREOF 
(11) 62-19462 (A) (43) 28.1.1987 (19) JP 

(21) Appl. No. 60-158842 (22) 18.7.1985 

(71) NEC HOME ELECTRONICS LTD (72) MICHIO YOSHINO 
(51) Int. CI 4 . B41J3/04 



PURPOSE: To enable an ink to be jetted with a low driving voltage and stably, 
by a system wherein a cylindrical ceramic vibrator is provided with a nozzle 
hole at the tip thereof, is filled directly with an ink, and is operated to jet 
the ink. 

CONSTITUTION: The head consists of a ceramic made cylindrical piezoelectric 
vibrator 1 which is provided with a fine nozzle hole 2 at a central part of 
an end cap la. Electrodes 3 are fitted respectively to the inner and outer 
surfaces of the vibrator 1, and are connected to a power source 4 for jetting. 
To jet the ink, the vibrator 1 is filled directly with the ink 5, and the vibrator 
1 is vibrated by supplying electric power from the power source 4 through 
the electrodes 3, whereby the ink 5 is compressed, and an ink droplet 5a is 
jetted out from the nozzle hole 2. In this case, the vibration of the vibrator 
1 is transmitted directly to the ink 5, thereby giving pressure variations to 
the ink 5, so that the ink can be jetted with a low driving voltage and stably. 




(54) MANUFACTURE OF INK JET RECORDER 
(11) 62-19463 (A) (43) 28.1.1987 (19) JP 

(21) Appl. No. 60-159176 (22) 18.7.1985 
(71) SEIKO EPSON CORP (72) NOBUMASA ABE 
(51) Int. CI 4 . B41J3/04 

PURPOSE: To obtain a smooth air-ejecting port free of flash or breakage at 
an edge part thereof and provide a multi-nozzle head having uniform ink-ejecting 
conditions, by providing end faces of a plurality of split nozzle plates with 
grooves in an intersecting direction, and jointing the nozzle plates to each other 
so that air holes penetrating in the ink-jetting direction are provided. 

CONSTITUTION: Two air nozzle plates la, lb are provided with the grooves 
3 with desired width, depth and pitch at the end faces thereof , to be jointed 
to each other. The end faces of the plates la, lb are jointed to each other, 
and they are placed on the front side of the ink-ejecting port 4 to provide the 
air-ejecting ports. When cutting the grooves, the plurality of the air nozzle 
plates la or lb are laminated, and side plates 15 are placed on both sides there- 
of to prevent the grooves 3 from being damaged at the start or the end of 
cutting. When molding the grooves, the grooves 3 are molded simultaneously 
with molding the air nozzle plate la or lb, and surplus material 17 is removed 
by grinding or other similar means while laminating the plates in the same 
manner as in cutting, thereby obtaining the desired groove profile. Accordingly, 
smooth air-ejecting ports free of flash or breakage are obtained. 




(54) INK JET RECORDER 

(11). 62-19464 (A) (43) 28.1.1987 (19) JP 

(21) Appl. No. 60-159177 (22) 18.7.1985 

(71) SEIKO EPSON CORP (72) SHUICHI ICHINOSE 

(51) Int. CI 4 . B41J3/04 

PURPOSE: To reduce the quantity of thermal energy required for heating and 
melting and shorten the heating time required for melting, by providing a pas- 
sage filled with a solid ink (solid at normal temperature), a head comprising 
a conductive material at least at a part of the inner wall of the passage, and 
an electromagnetic wave oscillator in proximity to the head. 

CONSTITUTION: A heating element 20 consists of a thin film of chromium, which 
is provided as follows. After providing a groove part corresponding to the 
ink passage, chromium is vapor -deposited on the entire surface by sputtering 
before removing a photoresist remaining at parts other "than the groove part. 
Then, the photoresist is removed to obtain a thin chromium film only at the 
groove part. Namely, the ink makes contact with the heating element 20 pro- 
vided on the inner surface of the passage by vapor deposition. With this construc- 
tion, the period of time and thermal energy required for melting a solid ink 
are less than those in a system wherein heating is conducted on the outside 
of the head substrate. To melt the solid ink by heating, the heating element 
20 is heated through electromagnetic induction by the electromagnetic wave 
oscillator 21 fitted in proximity to a glass substrate. 
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